Antagonistic joint toxicity assessment of two current-use phthalates with waterborne copper in liver of Carassius auratus using biochemical biomarkers.
Di-n-butyl phthalate (DBP) and di-2-ethylhexyl phthalate (DEHP) are two kinds of widely-used phthalates, whereas Cu (II) is a common valence state of copper. They have been ubiquitously detected in the aquatic environment, but information on their joint toxicity on aquatic organisms is scarce. In this study, we evaluated the combined effects of copper and these two phthalates to the goldfish (Carassius auratus) by detecting the antioxidant responses in liver after exposure for 7 and 21 days. The exposure concentrations were in a range relevant to their levels in the natural aquatic environment. The results indicated that DBP, DEHP and Cu (II) can affect the antioxidant status in fish liver, evidenced by the significant alterations of antioxidant defenses (superoxide dismutase, catalase, glutathione) and malondialdehyde. Antagonistic effects were found in the joint toxicity of Cu (II) and DBP or DEHP using the integrated biomarker response (IBR) index. These findings have important implications in the risk assessments of phthalates mixed with some heavy metals in the aquatic environment.